
A 1-H53BE~CLG-OOO 00 1 00

Page 6

INTRODUCTION.1

f~~~~~~£~~~~~~~~~==12. PURPOSE. The purpose of this monuol is to provide
cargo-hondling personnel with sufficient information and
data to load, secure, and offload all types of cargo effi-
cientlyand safely, and to explain the restrictions govern-
ing these operations. The manual includes procedures
pertaining to ground functions only.

An operating procedure, practice, condi-
tion, statement, etc, which, if not strictly
observed, could result in damJge to, or
destruction of equipment, or loss of mission
effectiveness.

3. SCOPE. The manual contains descriptions of physi-

cal characteristics of cargo items and helicopter handling

equipment. Complete instructions are included for pre-

loading, loading, post-Ioading, and offloading

procedures pertaining to various types of cargo trans-
ported in the helicopter. Instructions are also given for
seat and fitter installation. Pickup and delivery of external

cargo, and airdrop procedures of personnel and cargo
ore not covered in this manual. Restrictions based on the
strength of the helicopter structure are necessary to con-

trol the amount and placement of cargo. These restrictions
shall be complied with to ensure safety of the helicopter

and crew.

NOTE

An essential operating procedLIre, condi-

tion, or statement, which must be

highlighted.

7. WORDING. The concept of word usoge and
intended meaning which has been adhered to in this
manual is as follows:

a. "Shall" has been used whenever application of a

procedure is mandatory.

4. USE OF THE MANUAL. This monual is prepared for
\use by load masters and cargo-handling personnel. It pro-

vides information which will enable them to do their work

safely and efficiently. Information is presented in the

sequence in which it is likely to be required for use.

b. "Should" has been used whenever application of a

procedure is recommended.

c. "May" and "need not" hove been Jsed when appli-
cation of a procedure is optional.

5. CHANGE SYMBOLS. Revised text is indicated by a
black vertical line in either margin af the page. The
change sysmbol shaws where there has been a change.
The change might be material added or informatian
restated. A change symbol in the margin by the chapter
number and title indicates a new or completely revised
chapter .

d. "Will" has been used anly ta indicate futurity,
never ta indicate any degree of requirernent for applica-
tion of a procedure.

8. DESCRIPTION OF HELICOPTER. The CH-53A,

CH-53D, RH-53D, CH-53E, and MH-53E helicopters are
manufactured by Sikorsky Aircraft, Cor-poration, 6900

Main Street, P. 0. Box 9729, Stratfc)rd, Connecticut
06497-9129. The primary mission of the CH-53A,

CH-53D, and CH-53E helicopters is for the transport of
cargo, and secondarily for movement of troops. The pri-

mary mission of the RH-53D and MH-53E is airborne

mine countermeosures IAMCM), and secondarily for

movement of cargo, equipment, and transportation of

passengers. All helicopters can be collfigured for the

transport of litter patients, and have ,J hydroulically-

operated high-speed rescue hoist with a 600-pound

capacity, for rescue purposes. The CH-53A, CH-53D,

and RH-53D helicopters are capable 0: transporting a

normal lood of about 8000 pounds. GJrgo, consisting

6. WARNINGS, CAUTIONS, AND NOTES. The fol-
lowing definitions apply to WARNINGS, CAUTIONS,
and NOTES found throughout the manual.

An operoting procedure, practice, condj-
tion, statement, etc, which, if not strictly

observed, could result in injury to or deoth

of personnel.
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primarily of palletized loods or wheeled vehicles, is

loaded internally through a large ramp at the aft end of

the fuselage. Cargo winches and roller cargo conveyors

and skid strips mounted on the cargo comportment floor

aid the looding of cargo. Externalloods may be carried

on a 20,000-pound copocity cargo hook. when

equipped as a troop transport, 37 troop seats or 24 pole-

type litters may be installed in the cargo compartment.

Some CH-53D helicopters are configured for installation

of 55 troop seats. The CH-53E and MH-53E helicopters

hove similar capabilities and may be configured with 55

troop seats, and externalloods up to 36,000 pounds may

be carried.

NOTE

On helicopoters modified by AFC 497, the
corgo dimension is reducE:d by 2 inches ot
stotions 222-242.

12. CARGO FLOOR AND RANIP. The cargo floor (Fig-

ure 2) is 30 feet long, 7 feet 6 irches wide, and extends

from fuselage ST A 162 to fuselage ST A 522. The ramp at

the aft end of the floor is 7 feet 2 inches long by 7 feet 2

inches wide, and hinges down"' 'a rd. Hinged Rippers at

the aft end of the ramp provide (] smooth transition from
the ground to the ramp to aid loading of cargo and

wheeled vehicles. Hinged treads and cable protectors or

chafing strips are provided at the cargo floor/ramp hinge
to insure smooth passage of co.go over the hinge. The
MH-53E replaces the normal ramp with a 90° stub ramp

for AMCM missions. The 90° ramp surface is about 4 feet
long, and 8 feet wide, contains i'HO roller conveyor/skid-

strip assemblies, and no provision for Hipper assemblies.

DESCRIPTION OF HEliCOPTER FEATURES.9.

10. GENERAL. All H-53 model helicopters have the
some basic configuration and facility for transporting
passengers and internal cargo. Critical dimensions,
accessories, and specific configurations do vary and are
identified in the text where applicable.

13. Strenqth Limits. The cargo Aoor, conveyors, ond

treodwoy oreas will support the stowed loads shown in
Figure 3. The treadway oreas ,vill support rolling loads
from the ramp forward of 5150 pounds to STA 332. The
romp, when horizontal, will support 2200-pound pallet

loads. With the ramp extendecl to the ground, one aft

corner supported and the opposite corner 3 inches off the

ground (representing uneven turrain}, it will support a

symmetrically placed axle loac of 5150 pounds for o
rolling load.

11. CARGO COMPARTMENT. The cargo compartment
extends from fuselage STA 162 to STA 522. Its cross sec-

tion is essentially constant throughout the 30-foot length

and forms a rectangle about 7 feet 6 inches wide and 6

feet 3 inches high. For critical dimensions and obstruc-
tions within the cargo comportment see Figure 1. Aft of

the cargo compartment is a hydraulically-operated rear
loading ramp and door. As the ramp is lowered to the
ground the door swings upward to provide a large open-

ing for cargo loading. Flippers hinged to the aft end of
the ramp are swung out to complete the transition to
ground level. The cargo floor and ramp are equipped

with roller cargo conveyors which aid loading. The cargo

conveyors are easily converted to skid strips for the load-

ing of wheeled vehicles, troops, or litters. The cargo floor

is equipped with 5000-pound, 9700-pound, 10,000-

pound ond 20,000-pound tiedown httings. Two winches,
each with a 2200-pound capacity, are in the forward

end of the cargo compartment in the CH-53A, CH-53D,
and RH-53D. A single centerline winch with a 5000-

pound capacity is installed in the CH-53E and MH-53.

The winches are controlled by a portable pendant. The

CH-53A, CH-53D, and RH-53D have cable guides ond

snatch block fittings at the aft end of the ramp, to aid

cargo loading and unloading. Access to the cargo
hoak(s) is bya hinged door(s) in the cargo floor. A por-

table switch for releasing the external cargo load is on the

left wall in. the cargo comportment.

14. 5,000 -and 9,700-Pound Tiedown Fittin.Qs. Two
rows of tiedown fittings (Figure 4), spaced 50 inches

aport, extend along the entire length of the floor. The
fittings, spaced at 20-inch int,~rvals in each row, can

restrain forces of 5000 or 9700 pounds respectively
within the cone of action shown in Figure 5. A stud in the

center of the fittings is used to s(:cure troop seats or litters.

15. Ramp Snatch Block fittinq?=- Two MOO-pound rated
fittings (Figure 4), outboard at the aft end of the ramp,
are used for attaching snatch blocks which are used in

conjunction with the winch for unloading cargo.

16. 10,000- and 20,000-PoIJnQ Tiedl?wn Fittin.Qs. The

10,000- ond 20,000-pound tiedown fittings IFigure 4)

are secured to the fuseloge frclmes just above the cargo

floor side panels. The fittings can restrain forces up to

10,000 and 20,000 pounds, ruspectively, within the cone
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NOTES

1. ALL DIMENSIONS SHOWN IN INCHES.

2. EXTERNAL CLEARANCES WILL VARY
WITH HELICOPTER AND GROUND
SURFACE CONFIGURATION.

3. AFTER INCORPORATION OF AFC 497 ,
THE CARGO DIMENSION IS REDUCED
BY 2 INCHES AT ST A TION 222-242. HM8858 2

s.

ICabin Dimensions (Sheet 2)Figure
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.CARGO FLOOR .14 RAMP J

TREADWAY ~~

CONVEYORS

TREADWAY ~~

I I
STA STA STA STA STA STA STA
162 322 342 371 522 572 608.75

I 9~-S.~~B I
I.. RAMP .1

~
STATIC LOADS

300 POUNDS PER SQUARE FOOT OVER ENTIRE CARGO FLOOR AREA

2200 POUNDS FOR 48-INCH PALLET

BULK CARGO LIMIT

CONVEYOR LIMITS

TREADWAY UMITS

~

~

~
5150 POUNDS PER AXLE FOR RUBBER-TIRED VeilCLES
2575 POUNDS PER TREADWAY FOR RUBBER- TIRED VEHICLES

3450 POUNDS PER AXLE FOR RUBBER-TIRED VeilCLES
1725 POUNDS PER TREADWAY FOR RUBBER-TIRED VeilCLES

HC3748
SA

Figure 3. Cargo Floor and Romp Strength Limits

each conveyar section (Figure 6) consists of a series of

rollers to aid the loading of pall(:ts or other general cargo.
The other side is a raised flat surface. Four bumpers are
installed between the four roll~rs at the aft end of the

ramp conveyors to prevent damage to the conveyors from

cargo being loaded. Guide rai:s may be installed on the

outboard side of the conveyors when the roller side of the

conveyor is being used to insu -e that the cargo remains
centered. The guide rails extelld above the level of the

rollers and are used to keep loads that are not wider than

the conveyor in alignment wh4~n loading or offloading.
When the rollers are not in use, the conveyors are
installed with the Hat surface up. The conveyors are

designed to support a 220o-pound load on a 48-inch-
long pallet. CH-53E and MH-5:3E helicopters also have o

rail installation, with a raised flat surface, along the cen-

terline of the cargo compartmel1t. Sections of the rail may

be unlatched by lifting the latching handle, and removed

to provide access to doors on the cargo Hoar.

of action shown in Figure 5. A spacer installed on the bolt
securing the fitting to the fuselage frame provides an

attachment point for the sidewall troop seats.

17. Seat Studs. Two rows of seat stud fittings (Figure 4)
extend the length of the floor of certoin helicopters at

20-inch intervals for securing the centerline seat installa-

tions.

18. Carqo Conveyor Assembl~ ~ Guide Rai~s, and Skid

~ The cargo conveyor assembly consists of two reVers-

ible conveyors recessed into the cargo compartment Roor
and ramp. The conveyors extend aft from STA 202 to the

end of the ramp and are spaced 36 inches on center. The

number and length of the sections vary with models. On

CH-53A, CH-53D, and RH-53D helicopters, each con-
veyor is composed of four sections. The shortest section is

installed on the ramp, the longest section is at the aft end

of the cargo compartment Roor, ond the remaining two

identical sections are for the center and forward portions
of the Roor. On CH-53E and MH-53E helicopters, each

conveyor is. composed of five sections. The longest section

is at the aft end of the cargo compartment floor, the next

longest section is the forword portion, two identical short

section fit between the forward and aft sections, and the

remaining section is installed on the ramp. One side of

TROOP AND CARGO Et..jTRANCES.1 9.

20. Personnel Door. The ~ersonnel door, on the

forward right side of the ca~.in, is used as a normal

entrance for crew personnel. The door consists of on

upper door and a lower door. The upper door is hinged
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Cargo Conveyor -Skid StripFigure 6.
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EMERGENCY PROVISIO"IS.at the top and swings inward, and may be locked in the

up position. The upper door also incorporates a release
mechanism allowing it to be jettisoned in an emergency.

The lower door, on CH-53A and CH-53D helicopters, is

hinged on the bottom and provides steps to the ground

when open. The lower door, on RH-53E, and MH-53E

helicopters, swings inward on vertical hinges against the

forward bulkhead.

26.

27. Emergency Exits. Emergency exits and escape

routes are discussed in paragraph 186.

28. Emergency Equipment. Emergency equipment is

discussed in paragraph 192.

21. ~ The ramp, at the aft end of the cabin, is

used far loading and unloading troops and cargo. The

ramp may also be used as an emergency exit for troops.

29. CARGO LOADING -UNlOADING AIDS.

30. Auxiliary Pow~I~1 Electrical and hydrau-
lic power for operation of the ramp, winches, and lighting
during cargo loading and unlcading operations is pro-
vided from generators and hydr,Julic pumps driven by the
helicopter accessory gear box. The accessory gear box
may be driven by the helicopter main gear box when the
main rotor is turning, or by the APP when the rotor is
stopped. Far operation of the APP, refer to auxiliary pow-
erplant in the respective helicopter NATOPS Flight
Manual; NAVAIR 01-230HMA-l (CH-53A/D), NAVAJR
01-H53AAA-l (RH-53D), NAVAIR A l-H53BE-NFM-000
(CH-53E), and NAVAIR Al-H53ME-NFM-000 (MH-
53E). Electrical and hydraulic :>ower may also be pro-
vided by external sources.

TROOP SEATS AND COMFORT PROVISIONS.22

23. Troop Seats. The troop seats (Figure 7), when

installed along the sidewalls of the cargo compartment,

will accommodate 37 troops. The seating arrangement
permits 17 troops to be seated on the right side, and 20

troops on the left side. When not in use the seats along

the sidewalls may be folded up against the cargo com-

partment wall and secured with straps. The CH-53E,

MH-53E, and some CH-53D helicopters have provisions
for an additional 18 troop seats facing right along the

cabin center. Safety belts for each troop seat along the
sidewalls are attached to anchor rings in the eyebolts

attached to the rear support structure behind the seats.

Seat belts for the seats along the cabin center are
attached to the seat frame. An aircrewman seat with seat

belt is installed on the right side of the cargo compartment
i ust forward of the personnel door. A foldable jumpseat is

provided at the entrance to the pilot's compartment.

31. Ramp System. The ramp ()nd door IFigure 10), are

used to aid the loading and unloading of cargo and per-
sonnel. The door operates simultaneously with the ramp

so that when the ramp is lowered, the door raises. When

the ramp is closed, the door e)(tends downword to meet

the ramp ond form a complete c:losure. The ramp surfoce
contains two rolle! conveyor a~semblies and two flipper

assemblies. The roller conveyors are used to aid the lood-
ing and unloading of cargo. B:>th roller conveyors may

be inverted when not being used for cargo, and the

reverse sides will provide skid-slrip surfaces for vehicular ,

cargo, or troop transport operations. Flippers are pro-
vided at the end of each roller c:onveyor, to aid the entry

of cargo onto the ramp. They mcIY be adjusted laterally as

required to match the tread of vi!hicle wheels. The flippers
may be removed by pushing them laterally to the center

of their hinge area and lifting them out. The Rippers must

be folded up before the ramF is closed. The MH-53E

replaces the normal ramp with a 90° for AMCM mis-

sions. The 90° ramp contains Iwo roller conveyor / skid-

strip assemblies, and no provision for Ripper assemblies.

The ramp and door are elE!ctrically controlled and

hydraulicallyactuated by pressLIre from the utility hydrau-

lic system. The ramp may be lowered manually, when

hydraulic or electrical power is not available, by the use

of the uplock releases and a manual cantrol valve.

24. Comfort Provisions. Comfort provisions (Figure '7)
consist of a relief tube, on the left side of the forward
bulkhead in the cargo compartment. A second relief tube

which may be used by the pilot, copilot or jumpseat occu-

pant is on the bulkhead behind the pilot's seat.

25. LInER PROVISIONS. Provisions are included in the

cargo compartment for instal lotion of 24 pole-type litters
(Figure B). The litters are arranged in six tiers of four

litters each. Combinotions of troop seats and litters may

be installed as shown in Figure 9. The litters are clamped
by their outboard poles to brackets on the compartment
side panels, and the inboard poles are supported in

brackets on litter support strops suspended from the com-

portment ceiling and secured to the Roor. The bottom litter
stirrups rest on the cargo floor. The litter straps are stowed

in plastic bogs between the frames on the right and left

walls at the cabin floor (storage bags are not provided on

CH-53E and MH-53E helicopters).



A I-H53BE-CLG-OOO 001 00

Page 57

WIDTH

INCHES

MAXIMUM
LENGTH

INCHES

35UPTO 9 11! 20 25 30

319 211 157 125 103 88340

FOR ALL PACKAGE HEIGHTS UP TO 60 INCHES, INCLUSIVE.

HC3776
SA

Figure 31 Cargo Size Diagram far Personnel Door Loading

weight was not added or removed at the CG. If the CG

shifts too far forward or too far aft, the helicopter will
develop unsafe Right characteristics. Cargo must be
loaded so that the CG of the helicopter falls within the

range specified in the Handbook of Weight and Balance
Data, NAVAIR 01-1 B-40. If the cargo is looded so that
the center of gravity of the cargo falls within the limits as

specified, the center of gravity of the helicopter will be

within the operating limits.

mechanical calculators are provided with each helicopter .

A Load Adjuster is provided fcr calculating weight and

balance of CH-53A, CH-53D, and RH-53D helicapters,
and a specially programmed 1- ewlett Packard (HP-41 C)

calculator is provided for calcull)ting weight and balance

of CH-53E and MH-53E helicopters. Their use in deter-
mining weight and balance in clccordance with NAVAfR

01-1 B-40 will ensure safe loading and provide an

advance check of the balance position of each item of

load added or expended. Instr Jctions for the use of the
Load Adjuster and calculator are provided with the

respective instrument. The we:ight and balance data

applicable to each individual he licopter is available to the

loading crew in the Handbook. of Weight and Balance
Data, NAVAIR 01-1 B-40, and is provided with each heli-

copter.

133. Restraint. Carga in the helicopter is subjected to

forces such as rough air, acceleration, outorototion,
vibration, rough landing, and crash landings. These

forces act more strongly in some directions than in others,

and tend to shift the cargo unless it is properly restrained.

Since the helicopter and the cargo both move forward
during normal operation, the cargo will tend to keep on
moving forward, unless properly restrained, if the heli-

copter is suddenly slowed by change of pitch, landing on

soft ground, or stopped by a crash landing. The cargo
must also be restrained against other forces trying to

move it aft, from side to side (laterally), or up off the

cargo floor (vertically}.

1 35. CARGO CENTER OF G~:A VITY PLANNING. After

determining the cargo weight, it is necessary to position

the cargo in the cargo comportment so that the CG of the

helicopter will be within allowable limits. Figure 33 shows

the approximate CG range of cargo loads that are per-
missible on H-53 helicopters n order to keep the CG

range of the helicopter within its limits.

134. LOAD CALCULATION. To eliminate the need to

calculate center of gravity positions mathematically,
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FUSELAGE STATION INCHES

CAUTION: TO BE USED FOR PLANNING
PURPOSES ONLY. ANAL WEIGHT AND
BALANCE MUST ALWAYS BE DETERMINED
IN ACCORDANCE WITH NAVAIR 01-18-40.

ALLOWABLE CG OF CARGO -FUSELAGE STATIONS
CH-,53A, CH-53D, RH-53D

HC37781
SA

Cargo Center of Gravity Placement Chart (Sheet 1 af 3)Figure 33.

pallet is assumed to be ot the center of the pallet. After

determining the CG of each palletized lood, determine

the CG of the cargo as shown in Figure 35. Determine
from Figure 33 (Sheet 1 of 2) that the CG of a corgo load
weighing 5000 pounds (1200 + 2000 + 1800) must fall

between STA 235 and STA 370. If it is desired to place

the CG of the cargo at STA 250, place the forward end of
the 1200 pound palletized load at ST A 172 (250" ;. 78 =

172) and the other two pallets as shown in Figure 35.

d. Cable guides.

Train links.e.

Wheel chocks.

g. Shovels.

h. Flippers.

139. LOADING. The time required to lood the helicop-
ter can be lessened by insuring that all equipment to be

used is of the proper type ond is ossembled for use. When

offloading from a vehicle directly into the cargo area, or
when using o forklift, the clearance between the toil pylon

and tail skid of the helicopter ond the ground must be

considered.

Data which should l>e considered before lood-141.

Ing:

a. Weight and type of !kids to be used. Determine
that the pallets or skids being used are of proper size and

are capable of supporting the cargo being loaded.

b. Weight of individual ilem~ of corgo.
Loading equipment which should be considered140.

for use: c. Overall dimen5ian5 of each item of cargo (in

inche5).
0. Cargo loading straps.

Co~toct arco for eocl, item of cargo.d.

b. Tiedown devices.
e. Amount of 5horing required for non-polletized

cargo.Snatch block and ~heave a~~emblie~.c.
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FUSELAGE STATION INCHES
CAl1TION: TO BE USED FOR PLANNING
PURPOSES ONLY. FINAL WEIGHT AND
BALANCE MUST ALWAYS BE DETERMINED
IN ACCORDANCE WITH NAVAIR 01-1B-40.

ALLOWABLECG OF CARGO- FUSELAGE STATIONS
CH-53E HC3778 2

...

Figure 33. Cargo Center of Gravity placement Chart ISheet 2)

f. Location of CG of individual items of cargo. 143. SHORING. Shoring is used for load distribution
and protection of the cargo Roar. Shoring for load distri-
bution consists of direct shoring and shoring for Roor pro-

tection. Direct shoring is used to spread concentrated
loads of cargo supported by small steel wheels, casters,

short skids, or small legs, over a lar~er area of the floor.

This type of sharing consists of plarlk or heavy plywood

placed on the cargo floor. The amount of thickness of

direct shoring required for different types of loads is
shown in Table 1. Shoring for protection of the cargo

floor is used to prevent damage from sharp projections
on the cargo such as cleats and studs, which could dig
into the cargo Aoor. Shoring for protectiot'! of the cargo

floor is the same as direct shoring except that the mini-

mum thickness of shoring material to be used is 1/ 4-inch

plywood or aluminum sheet. The 1/4-inch material is not

suitable for load distribution.

142. GENERAL CARGO PREPARATION AND lOAD-

ING. General cargo refers to all cargo except vehicles
that can be loaded in the helicopter. It may vary from one

large item to many small items. Small items should be

loaded on pallets. The contour of the fuselage, the slope

of the ramp when loading, and the arrangement of the

equipment within the cargo compartment place limitations

on the dimensions of cargo being loaded. The following
considerations should be followed to expedite loading of

general cargo:

a. Assemble cargo to be loaded.

b. Secure any loose ends or attaching parts of cargo.

c. Be sure all wooden boxes ore nailed tight and

secured.
1 44. Contoct Pressure. Contoct pressure is colculated

for heovy items in order to determirle whether a load can

be carried inside the helicopter vrithout exceeding the

strength of the cargo floor. The colltact pressure of skid-

ded boxes and crotes is determ ned by dividing the

weight of the item by the area of th,~ cargo floor the items
which are supported by wheels, ca~ters, rollers, and small

d. Be sure boxes ore to be loaded in accordance

with instructions or arrows stomped on them.

e. Secure cargo to poliels with enough metal strops

to provide restraint between cargo and pallet.
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ALLOWABLE CG OF CARGO-FUSELAGE STATIONS
MH-53E

CAUTION: TO BE USED FOR PLANNING
PURPOSES ONLY. FINAL WEIGHT AND
BALANCE MUST ALWAYS BE DETERMINED
IN ACCORDANCE WITH NAVAIR 01-1B-40.

HC37783
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Figure 33. Cargo Center of Gravity Placement Chart (Sheet 3)
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THETIEDOWN DEVICE IS INSTALLED WITH
A VERTICAL ANGLE AND NO Sli)E ANGLE.
IT APPLIES BOTH FORWARD At ID VERTICAL
RESTRAINT.

THIS TIEDOWN DEVICE IS INSTALLED WITH
A 00 VERTICAL AND A 00 SIDE ANGLE. IT
APPLIES FORWARD RESTRAINT ONLY.

D.

THIS TIEDOWN DEVICE IS INSTALLED WITH
A VERTICAL AND A SIDE ANGLE IT
APPLIES FORWARD, VERTICAL AND SIDE
RESTRAINT.

A 1 O,O00-POUND TIEDOWN DEVICE
INSTALLED AT A 3D" VERTI~AL AND A
3D" SIDE ANGLE WILL PRO'flDE
6122 POUNDS FORWARD RESTRAINT,
5000 POUNDS VERTICAL RI:STRAINT,
AND 4330 POUNDS SIDE RE:STRAINT.

HC3786
SA

Figure 41 Tiedown Restraint
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161 Formulos for Qeterminins Restr~int Provided bl
Tiedown Fittin~s. When a tiedown device is applied
between the Roar fitting and a cargo load, it is normally

applied with a vertical and a side angle. A tiedown

applied in this manner applies a restraint in three direc-

tions (forward or aft, side, and vertical). The rated
strength value of the tiedown fitting, however, is along the

line of action of the tiedown device; therefore, this value
must be resolved into forward or aft, side, and vertical

component to determine the amount (percentage) of

restraint provided in each direction. Two formulas are

used to determine these restraint values:

a. Side adjacent to tiedown angle = hypotenuse x

cosine af tiedown angle.

b. Side opposite tiedow~ angle = hypotenuse X sine

of tiedown angle.

162 A percentage of restraint provided by a tiedown

device can be determined b()sed on these trigonometric

formulas. See T able 2 for trigonometric functions. The val-

ues af Table 1 are determined using these formulas (note

that angles must be within th~ acceptable cone of action

of Figure 5).

I TABLE 2. ~~~fTrigonometIic Functions

ANGLE

O

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

SINE

.000

.087

.174

.259

.342

.423

.500

.574

.643

.707

.766

.819

.866

.906

.940

.966

.985

.996

1.000

COSINE

1.000

.996

.985

.966

.940

.906

.866

.819

.766

.707

.643

.574

.500

.423

.342

.259

.174

.087

.000

163 For example, to find the strengths available for
the tiedown device shown in Figure 41 (D) with a side
angle of 30° and a vertical angle of 30°, determine the

following:

a. A'( is the side adjace:nt to the tiedown angle and
represents the strength of the tiedown device which is

available for forword restroin~. A'B is the hypotenuse ond
represents the restroint ovailable along the line of the

tied own device which is 1 ()Q% of the roted tiedown

strength. BA'(,the angle bet\A/een the tiedown device ond

the line thecorgo force is dir~cted, is 30°. Therefore

164 Strength available for forward restraint is deter-

mined in two steps. To determine forward restraint with-

out considerotion for side angle substitute the following in

formula a: A'C = 100% x. 866
A'C = 86.6%

A'( = MB x (os BA'(
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b. 86.6% of the rated strength is available for for-

ward restraint of cargo if there were no lateral angle

A'CA. To determine the influence of the side angle sub-

stitute the following in formula a:

168. GENERAL RULES FOR I\'.PPLICATION OF

TIEDOWN DEVICES. The greatest arnount af restraint is

required in the forward and aft direc:tions; therefore the

vertical angle should be as small as possible, but large

enough to provide the required vertical restraint. Side
restraint criteria is much less thar, forward and aft

restraint criteria; therefore the side cmgles can be rela-

tively small but within the cone of ac:tion of the tiedown

rings. Vertical restraint should normally be no problem as
all of the tiedown devices used for fcrward and aft, and

side restraint are providing some vertical restraint as long

as they are connected to the cargo Ic,ad at some vertical

angle.

AC = A'C X Cos ACA'

c. A'( is already calculated as 86.6% af rated
strength and angle ACA' is 30°. However the angle ACA'
is not within the acceptable cone of action IFigure 5) and
45° must be used in the farmula for minimum acceptable
side angle. Therefore

AC = 86.6% X .707
AC = 61.22°

169- The following general rule 0 should be used,

whether or not the cargo is equippE:d with tiedown fit-

tings:
d 61.22° of a 10,000 pound tiedown restraint is

6122 pounds of forward restraint. 0. Determine number of tiedown devices required to
provide required restroint in 0/1 directions.

165 To find the vert1col restraint in the tiedown device
substitute the following formula b:

b. Always apply an even number of tie-down devices
ottached in pairs for forword and ()ft restraint and on

opposite sides for side restroint.
BC = AB X Sin BAC

0. BC is the strength avoiloble far vertic01 restraint.

AB represents 100° of the roted tiedown strength. BAC
represents the tiedown angle of 30°. Therefore

Check restraint by reference to Table 1c.

d. After applying all required tie Jown devices, espe-
ciallyon cargo not equipped with tiec~own devices, check
that load will not slip. Additional tie;jowns may be nec-

essary to prevent load slippage.

BC = 100° x .500
BC = 50°

b. 50° of the 10 ,000-pound tiedown restroint is
5000 pounds of verticol restraint.

170. COMPUTATION OF TIEDOWN REQUIRED.

Determine the restraint requiremerlts and number af

tiedown devices necessary to tie dc)wn a 4000-pound
crate. For illustrative purposes, the tiedown fittings used
will all be rated at 10,000 pounds and the tiedown

devices used shall all be applied at c 45° side angle and
a 15° vertical angle.

1 66 To find the side restraint in the tiedown device

substitute the following in formula a:

C'( = A'( x Sin CAC'

a. C'C is the strength available far side restraint. A'C

represents 86.6% af the rated tiedown strength. BAC rep-

resents the tiedown angle of 30°. Therefare

a. Determine restraintrequireme:nts:
FWD restraint = 4000 Ibs. X 10 Gs = 40,000 Ibs.
AFT restraint = 4000 Ibs. X 7.5 Gs = 30,000 Ibs.
SIDE restraint = 4000 Ibs. X 3 Gs = 12,000 Ibs.
VERTICAL restraint = 4000 Ibs. X 3 Gs = 12,000 Ibs.C'C = 86.6% X .500

C'C = 43.3%

b. Determine number of tiedown devices required for
forward restraint at specified angle, I]nd side and vertical

restraint provided by these devices. =rom T able 1, deter-

mine that forward restraint provided at specified angle to

6829 pounds, side restraint is 6829 pounds, ond vertical

restraint is 2590 pounds.

b. 43.3% of the 10,000 pound tiedown restraint is
4330 pounds of side restraint.

167. T able 1 restraint chart for 10,000 pound tiedown

Fittings shows the some restraint capabilities.
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by passing tiedown devices over and around the cargo.

When cargo is restrained in this manner, there are three

factors that must always be kept in mind:

a. Amount of restraint. A tiedown device placed
around an item of cargo will provide restraint equal to the
effective strength of the device alld/ or the tiedown fitting
in the direction it prevents the c:argo from moving. The
individual devices applied will provide restraint in one
direction only. Figure 43 hos o restraining device applied
against movement in each direction; forward, oft, left,
right, and vertical.

Forward restraint: 40,000 Ibs. required -i- 6829 Ibs. per
device = 5.8

= 6 devices required
Three of these devices will provide side restraint in
one direction and three will provide restraint in the
opposite direction.
Side restraint provided = 3 devices X 6829 Ibs. =

20,487 Ibs.
Vertical restraint will be provided byall six devices.
Vertical restraint = 6 devices x 2590 Ibs. = 15,546 Ibs.

c. Determine the number of tiedown devices required
for aft restraint at the specified angle, and the side and

vertical restraint provided by these devices. b. Length and tiedown angl,3 of the tiedown devices.
A tiedown device generally shol'ld always be as short as

possible and follow as closely as possible the contour of
the cargo it is securing, to minim ze slippage. When there

are more than two devices in t,e fore-and-aft direction

the tiedown angle of additional devices on the aft side of

the cargo should be changed to 45°, to obtain additional

protection against any tendenc:, of the cargo to tumble
forward. Thisproce~ure is particularly important when

tying down tall items and comFlOsite loads consisting of

several containers that are stackf:d (Figure 44). In arrang-

ing composite loads, cargo should not be stacked so that
it is top-heavy. The height of a composite load should not
be greater than its length in the longitudinal direction, if it

can be avoided. Nets (Figure 4!;) may be used to provide

adequate tiedown devices and ;'0 minimize slippage of c

omposite cargo.

Aft restraint:
30,000 Ibs. required -;- 6829 Ibs. per device= 4.4 = 6
devices required.
Three of these devices will provide side restraint in
one direction and three will provide restraint in the
opposite direction.
Side restraint provided = 3 devices x 6829 Ibs. =
20,487 Ibs.
Vertical restraint will be provided by all six devices.
Vertical restraint = 6 devices X 2590 Ibs. = 15,546 Ibs.

c. Shift of cargo. Since the tied own devices are not

actually attached to the cargo, care must be taken to
insure that the load cannot slip cut from under the tiedown
devices. This is especially true ~hen several items are tied
down together. After the correct number of tiedowns hove

been applied to provide the required restraint, the load
should always be checked to see if any part of it can slip

free. In many instances where sfNeral items are tied down

together, it may be necessary to add additional tiedowns

to completely secure the load.

d. Determine totol side restroint and vertical restraint
provided by 12 tiedown devices used to provide forward
and aft restraint.
Total side restraint provided = 20,487 Ibs. + 20,487 Ibs.
= 40,974 Ibs.
This exceeds the required side restraint of 12,000
pounds; therefore no additional tiedown devices are
required for side restraint.
Tatal vertical restraint provided = 15,546 Ibs. + 15,546
Ibs.= 31 ,092 Ibs.
This exceeds the required vertical restraint of 12,000
pounds; therefore no additional tiedown devices are
required for vertical restraint.

171. METHODS OF RESTRAINING CARGO. There are

two basic methods of applying tiedowns to restrain cargo.

The method used depends upon whether or not the cargo
has tiedown provisions. Cargo with no tiedown provi-

sions is restrained by passing the tiedown devices Istrops)

over or around the cargo and attaching both ends of the

tiedown device to the tiedown fittings in the cargo floor.

Cargo with tiedown provisions is restrained by attaching

one end of the tiedown device to the tiedown fittings in
the cargo floor I ond the other end of the tiedown device

to the tiedown point on the cargo.

173. RESTRAINT OF CARGO WITH TIEDOWN PROvI-

SIGNS. Vehicles, special ship~ling containers, and some
items of equipment are providfd with rings or other suit-

able points to which cargo tiedown devices can be

attached. This type of cargo shJuld be secured as shown
in Figure 45. When cargo is secured by attaching
tiedown devices directly to the cargo, there are two fac-
tors that must be kept in mind:

172. RESTRAINT OF CARGO WITH NO TJEDOWN

PROVISIONS. Many cargo loads carried will consist of a

variety of containers. This type of cargo must be secured

a. Applied restraint. A tiedown device, ottached

between 0 tiedown ring or poi,lt on an item of cargo and

a tiedown fitting in the cargo Iloar, will provide restraint
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Figure 42. Tiedown Device Applicotion to Corgo with No Tiedown Provisions
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Figure 43 Composite Cargo Load with No Tiedown Provisions

HC3789
SA

Figure M. Composite Cargo Load with Net

tiedown device is limited to th,~ capacity of the tiedown

fitting and strength of the cargo attaching paints.

equal to the strength of the tiedown fitting in the direction

of the tiedown device. In practice, however, it is not fea-
sible to attach tiedown devices purely in the direction in

which restraint is required because of the location of the

tiedown provisions on the cargo. Most tiedowns out of
necessity must be attached at an angle to the desired

direction of restraint, ond consequently only O part of the

effective strength of the tiedown will be available to pro-

vide restraint in the desired direction.

175. VEHICLE TIEDOWN. Vehicle tiedowns must con-

sider restraint for the sprung and unsprung portions of the

vehicle separately. The sprung portion of the vehicle con-
sists of everything above the spl'ings, such as frame, body ,
cab, load bed, and any carg:> in the vehicle. Cargo is

considered separately and must be fastened to the
vehicle. The unsprung portion of the vehicle consists of

everything below the springs, such as the wheels, axles,

and springs. See Figure 47 ror methods of restraining

sprung and unsprung loads. when applying tiedown

devices, do not permit them tc chafe hydraulic lines, fuel

lines, tires, or electrical wiring. Attach devices to tow

hooks, tiedown rings, bumper supports, or frame mem-

bers. Do not ottach devices o steering mechanism, tie

rods, drive shaft, headlights, ~Jrills, and fender brackets.

b. Tiedown ongle. The tiedown angle is very impor-
tont and must be considered since it determines the

amount of restraint which can be obtained in any direc-

tion. To minimize the number of tiedowns, the tiedowns
should be applied with both a vertical ond a side angle in
order to provide restraint in three directions.

174. TIEDOWN DEVICE
of tiedown devices see F

: OPERATION. For operotion

igure 46. The copocity of o
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10,000 POUND
CAPACITY TIEDOWN DEVICE

HOOK

20,000 POUND

CAPACITY TIEDOWN DEVICE

1. ATTACH HOOKTO TIEDOWN RTTING.

2. PULL LOCK BACK AND RAISE HANDLE

3. PULL CHAIN TAUT AND PLACE FREE
END IN CHAIN SLOT (NOT SHOWN).

4. LOCK CHAIN BY PRESSING DOWN ON

HANDLE.

LOCK

"
"\
HOOK

HC37912
..TYPICAL

Cargo Tiedawn Device Operotian (Sheet 2)figure 46.

CGU-1JB

S,OOO-POUND CAPACITY

TIEDOWN DEVICE

1. ATTACH HOOK TO TIEDOWN FITTING.

2. OPEN UNIT AND PULL WEBBING
THROUGH CYLINDER

3. WORK RATCHET TO TIGHTEN

WEBBING.
4. LOCK HANDLE IN POSITION IN

DIRECTION OF HOOK.
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AROUND AXLE (UNSPRUNG) TIEDOWN~. ATTACHED TO FLOOR FITTINGS

TYPICAL
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Figure 47 Tiedown Application
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d. Winch or push pollets or vehicles out of cargo

compartment and down ramp.
d. Extend and mate seat belts for easy use if next

mission is troop lift. Fold or remove troop seats, depend-

ing on requirements of next mission.
Vehicles may be driven out.e.

181. LITTER OFFLOADING. Aftel' the helicopter has
come to a stop:f. Helicopter may be toxied forward to slide pallets to

the ground, or removed with forklift.

a. Lower ramp when directed by pilot.
180. TROOP Off LOADING. After the helicopter has
come to a stop: b. Remove litters from helicoptl~r by reversing lood-

ing procedure.0. Lower romp when directed by Aircroft Com.

monder .
c. Disengage litter support locking bars by pulling

down on outer locking handle to release inner locking
handle. Pull inner locking handle tc release locking bar.

b. Direct troops to unfosten seot belts and exit
through right side of romp (left side facing oft).

1 82. AFTER OfFLOADING. Whl:n offloading opera-

tians are completed, the corgo co~nportment should be

cleaned and prepared for the next rnission. Winch cables
should be reeled in, the roller conVE:yor-skid strips should
be positio.ned with the required side facing upward and

trOOp seats should be installed, folded or removed

depending upon the requirements of the next mission.

NOTE

Recover troop vests, cranial helmets, and

sound attenuators before troops exit heli-

copter .

Notify Aircraft Commander when troops are off.c.
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CH-53E and MH-53E, the hatch can be hinged open
for routine use by turning the lower handle clockwise
and swinging the hatch inb(lard and up. The entire
hatch can be removed for ernergency exit by turning
the upper handle clockwise and pulling the hatch
inboard. The hatch can be rE~moved from the outside
by turning the handle below the hatch counterclock-
wise and pushing the hatch i ;1.

EMERGENCY PROCEDURES.183

184. EMERGENCY EXITS. Emergency exit operotion
varies in the H-53 model helicopter. All emergency
handles are painted orange-yellow. Emergency exit
instructions are stenciled in yellow paint. Emergencyexits,
including routes of escape, ore shown in Figure 48.

185. Pilot's Compartm~nt Windows. The windows may

be jettisoned to provide emergency exits by turning

counterclock-wise the manual emergency release
handles, marked EMERGENCY EXIT PULL OUT AND

TURN, at the bottom of each window inside the pilot's

compartment. The windows can be jettisoned by turning

the release handle and pushing out on the window. The

windows can also be released for emergency exit from

the outside by turning the handle, marked EXIT RELEASEc

PRESS BUTTON- TURN, counterclockwise.

188. Cabin Windows. Six c:abin windows, three an

each side, may be removed fol' emergency exits. The for-

ward cabin windows (left and right) are not on MH-53E

helicopters. Each window ha! EMERGENCY EXIT sten-

ciled above it. Each cabin window has a pull tab, marked

PULL TAB, by which the lockin£1 strip may be pulled out of

the rubber seal surrounding the window. The windows

may then be forcibly pushed out against the window

retainers for emergency exit. Some helicopters are modi-
fied to provide a handle or strap far pulling the window

inward after the locking strip is removed.1 86. Personnel Door. The door is on the right forward
side of the helicopter. The door is divided into upper and

lower sections, which may be opened and closed from
either side by the handle marked TO OPEN- TURN. The
handle also locks the upper section of the door open if

needed for in-flight operotion. The upper section may be

jettisoned from either side by turning both handles on the

upper section and moving it in. To open the lower section
of door from outside, turn handle counterclockwise. To

open the lower section of door from inside, turn handle

clockwise.

189 .CarQo Door Window. rhe cargo door has a win-
dow marked EMERGENCY E):IT, which may be used as

an emergency exit. The window has a pull tab, marked

PULL TAB, by which the lacking strip may be pulled out of

the rubber seal surrounding the window. The panel may
then be forcibly pushed out, cr pulled inward if the heli-
copter is modified, to provide a pull handle or strap.

NO"E

On CH-53E and MH-53E helicopters the"

single-point cargo hat.:h may be used as

an exit, should an emergency situation

warrant.

187. Cabin sme~gencyEscape t!atch. The hatch on the

left faIWard side of the cabin may be jettisoned to provide

emergencyexit. (The MH-53E also hos cabin emergency

hotches in ploce of the rear left and right cabin windows.)
~

~190. EMERGENCY EQUIPMENT (Figure 49).
Emergency equipment and 1c,cation may vary by H-53

model.

191. Portoble Fire Extin~u.~ A portable CO2 or
CF3Br fire extinguisher is on the forword cabin bulkhead
on the right of the pilots' compartment entrance door. On
CH-53E ond MH-53E helicopters the fire extinguisher is
mounted below the crewman's seot. The fire extinguisher
is held in place by a brockE:t with a tight-fitting quick-
release spring or lever.

In CH-53A, CH-53D, and RH-53D helicop-

ters, the cabin emergency escape hatch

may be removed on the ground but is not

designed to be opened or removed in flight

except for the purpose of intentional ietti-

son in case of an emergency due to the

possibility of contact with the tail rotor or

sponson. 192. First Aid Kits. One first aid kit is mounted on the

bulkhead behind the copilot'!. seat. A second first aid kit

is mounted on the forward ccbin bulkhead to the right of

the pilots' compartment entrance door .
The hatch is jettisoned by turning clockwise the
release handle marked EXIT RELEASE-PRESS-
TURN. The hatch may also be opened from the out-
side by turning counterclockwise the release handle
marked EXIT RELEASE-PRESS- TURN. On the

193. Visual-Aural Debark ~~ The CH -53A, CH -

53D, and RH -53D helicopters have a visual aural
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HC3793
SA

Figure 48. Emergency Exits and Entrances

debark system installed to provide both visual and aural
signals to warn occupants in case of an emergency. The
visual-aural debark system consists of a control panel, on
the pilot's overhead control panel; a horn, in the cabin
ceiling; and a signal box, on the forward (:abin bulkhead
by the pilot's compartment entrance door. The system is
so designed that occupants may be visually or aurally
alerted to either standby, debark, or that an emergency
exists. Cargo compartment occupants are alerted visually
by the lighting of the words DEBARK or STDBY on the
signal box, and aurally by a horn which emits a broken
aural signal when the DEBARK light is on, or a continuous
aural signal when the STDBY light is on. For an emer-
gency, the EMERGENCY light goes on and the horn emits
an interrupted signal.

the light is removed, it may be turned off by pushing the

hondle in, and turned on again by pulling the handle out.

The MH-53E has an additional four cabin emergency

lights, one above the forward cabin door and eac:h of the
three cabin escape hatches. They light c utamatically when

the helicopter's dc: electrical system fai s, upon impact of

10 Gs, or when immersion switches at Roar level are

immersed in water {salt or fresh).

195. EMERGENCY OPERATIONS.

196. E~er~enc}:: Descent and Ground landin~. Pas-

sengers should remain strapped in their seats during

emergency descent and landing, and follow the directions
of the crewmembers. After landing, ",hen the rotor has

stopped turning, unstrap and depart the, helicopter byany

emergency exit.
194. Em~r.Qency E~itLi.Qhts. fiv.e removable emergency

exit lights, four installed in the cabin above on emergency

exit and one installed on the aft cabin wall above the

ramp opening, have a self-contained battery that will

'Juse the light to 90 on whenever dc electrical power to it

.) interrupted. The lights may be removed from the heli-
.)pter in case of an emergency evacuation by pulling on

le handle marked PULL, at the top of each light. When

the light is removed, o switch on the light housing is actu-
oted, causing the light to operote on bottery power. Once
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Figure 49.
Emergency Equipment
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200. Helicopter Does Not Float or RQII~ Remain
strapped in until rotors stop. Abandon h,~licopter and do
not inflate life vest until cleor of helicopt(:r .

197 EmerQency Water Operations.

r~~~€~~f~~~~~~ ]
NOTE

For wotertight integrity I 011 doors, hatches,
and the cargo ramp (or dam installed) must

be closed during all water operations.

If time permits, launch rafts through any

escape point.

The helicopter is configured with water-tight hull and
sponsons to permit emergency water landings with
ability to stay afloat for about 2 hours in 1- to 3-foot
waves with a wind of 7 -16 knots.

If helicopter is inverted, use of the single-
point suspension hotch in the CH-53E and

MH-53E should be considered fcr exit.

201. ~ Bailout is recommended only if it is
impossible to make an emergency landing. Bailout from
the ramp is possible either in level flighi or autorotation.
A crewmember will normally function as jumpmaster and
direct orderly abandonment of the ~elicopter. When
directed, step off the ramp, arms close to body, and head
down. Wait until clear of the helicopt~r before pulling
ripcord, to avoid fouling the parachute.

Ditchina/ Abondonina Helicopter.

Swi~ well clear of helicopter to prevent

being struck by rotor blodes or other parts

of the sinking helicopter.

Passengers should remain strapped in their seats dur-
ing emergency descent and landing, and follow the
directions of the crewmembers. See Figure 50 for
evacuation exits on water. Bailout through any exit other than the

ramp is not recommended, due ro possible
contact with sponsons or rotor ~,Iades.199 .Helicopter floatin.Q on Surface. When crewmem-

ber directs to abandon helicopter, unstrap, deploy life

'rafts, and abandon helicopter .

~

~

~~~~~~~~~~~~~~~~~~~~~~
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FORWARD CABIN WINDOWS
(LEFT AND RIGHT) NOT ON MH-53E

. .J . .""""""
/.' / -", '.',' ' y, , )
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PERSONNEL DOOR

HC3795
..

Figure 50. Evacuation Exits on Water
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